Recently an Eastman Chromogram developing apparatus (Distillation Products Industries division of Eastman Kodak Company) has been purchased and used for thin layer chromatography of urine amino-acids and hydroxymethoxy mandelic acid (HMMA). The Eastman Chromogram Sheets, type K 301R2 (Silica Gel), without fluorescent indicator, measured 20 X 20 em. and consisted of inert polythylene terephthalate coated with silica gel to a thickness of about 100 microns. It was found that these sheets could easily be cut into strips after a chromatographic run and could then be scanned by reflectance densitometry.
Methods
1. Urinary Amino-Acids. The urine samples, containing 33 JIg. of nitrogen, were spotted, 2 em, apart, onto the Chromogram Sheet along a line I em. from the lower edge and the spots dried using a hair dryer. The Chromogram Sheets were then developed one way using N-Butanol: Acetic Acid:Water (3:1:1) of which 60 mI. was placed in the trough, prior to inserting the Chromogram Sheet enclosed between the glass plates of the apparatus. Amino-acid standards were run in parallel with unknowns on the same sheet. The room temperature was maintained at 20-21 DC. and the solvent front allowed to s. Alanine. 6. Cystine. 7. Serine. 8. Glycine. 9. Phenylalanine.
(Ibis figure is a tracing of a photoiJ'llph of the chromatogmm).
extract of urine at pH 2 was spotted onto the Chromogram Sheet. For one way chromatography the solvent used was anisole:glacial acetic acid :water, (70:27 :3). After drying, the plates were sprayed with 10% sodium carbonate solution, dried and developed by a spray of p-nitraniline prepared from 5 ml. of p-nitraniline in 0.2 % hydrochloric acid to which 50 ml. of 0.1N hydrochloric acid, 1 ml. of 5 % sodium nitrite solution and 10 ml. of 10% ice cold sodium carbonate solution were added. Running time was two hours. (Fig. 2) .
It was possible to preserve the sheets by covering with clear plastic film or by spraying with a solution of 1 ml. of saturated cupric nitrate solution, and 0.5 ml. of 10% nitric acid made up to 100 ml. with absolute alcohol. advance to within 2 em. of the upper edge of the chromo gram sheet. After the sheet had been removed from between the plates it was dried with a hair dryer and developed by spraying with a fresh mixture of 50 parts of a solution containing 50 mI. of 0.2 % anhydrous ninhydrin in methyl alcohol, 10 ml, glacial acetic acid and 2 mI. pyridine and 3 parts of a solution of 1% cupric nitrate (Cu (NOa)a3HaO) in anhydrous ethanol. The excess spray was removed by using a hair dryer and final drying in an air oven for 2 min. completed colour development of the amino-acids in shades of pink, orange, red and grey. Running time was approximately 7-8 hours. (Fig. l) .
Hydroxy-methoxy mandelic acid (HM M A).
The Chromatographic procedure used was similar to that described above. 
Results
The results of the amino-acid chromatograms are suitable as screening tests for amino-aciduria prior to two-way chromatography which has also been carried out by a similar technique. Separation between phenylalanine and tryptophane, and glutamine-serine-glycine could be improved.
The HMMA spot was identified by comparison with a known positive urine and chemical controls and by comparing with HMMA standards, equivalent to 2, 4, 6, 8, 10 mg. per day excretion in urine, it was possible to select urines with over 6 mg.-8 mg. for quantitative determinations. It was also possible to distinguish HMMA and a 'fruit spot' by their colour.
BOOK REVIEWS "Isoenzymes" J. HENRY \VILKINSON, Spon's Biochemical Monograph. London, 1965. 50s. This excellent monograph, written by a recognised authority in the field, is a valuable adjunct to his book "Introduction to Diagnostic Enzymology." It should find a place in the book shelves of all those interested in enzymology, no matter what their approach to the subject.
In such a rapidly advancing field it is difficult to review all the literature and to publish a monograph which is not considered to be out of date as soon as it appears in print. The author has succeeded remarkably well in the first score and the monograph constitutes an excellent foundation on which to build an understanding of this fascinating and rapidly developing field.
A short introductory chapter deals with the nomenclature and numbering of the multiple forms of enzymes. This is followed by a chapter dealing with the various techniques that have been or are employed for the separation of isoenzymes.
In this chapter there is brief mention of the general principles involved and then follows a more detailed account of both the applications and the techniques of paper, starchblock, cellulose acetate. agar gel, starch gel and polyacrylamide gel, and finally, column electrophoresis.
A similar treatment of the ionexchange and gel filtration chromatographic techniques follows.
The detection and determination ofisoenzymes are dealt with in a critical manner at some length. This chapter will prove extremely useful to those wishing a closer insight of this aspect of the work.
As is to be expected in any work written in 1964 on this topic the largest section is devoted to the lactate dehydrogenase isoenzymes, their distribution, composition, chemical, immunochemical, and kinetic properties. Mention is also made of the alteration in isoenzyme patterns in developing tissues in a number of species and the possible usefulness of this work in relation to various diseases is also indicated. The final section of this chapter gives an informative account of the clinical applications.
The following chapters are devoted to the isoenzymes of the other dehydrogenases, aminotransferases, phosphatases and other esterases. These isoenzymes are dealt with in a slightly less detailed manner than those of lactate dehydrogenase but the coverage will afford excellent material for anyone wishing to commence further investigations on these enzymes.
The final chapter is devoted to miscellaneous other enzymes which occur in multiple forms. This chapter does little more than mention the enzymes briefly and no doubt will be expanded at some future date.
This monograph is considered well worth its cost and the author is to be congratulated on his concise presentation which does not detract from the ease with which the book is read. This book consists of nineteen papers contributed in the main by Japanese authors; it was originally published in Japan in 1965, and is in honour of Professor Hiroshi Kumagai. The articles are grouped under six headings. The first section bears the somewhat misleading title "Theoretical approach to Muscle Function", but in fact deals in a rather general way with some problems of ligand binding by polyvalent macromolecules. The second section consists of four papers on myosin A. One article by Kielley provides additional evidence for the now widely held view that the myosin molecule is composed of three subunits; the other three articles deal
